Using word content analysis, we decompose information in the initial public offering prospectus into its standard and informative components. Greater informative content, as a proxy for premarket due diligence, results in more accurate offer prices and less underpricing, because it decreases the issuing firm's reliance on bookbuilding to price the issue. The opposite is true for standard content. Greater content from high reputation underwriters and issuing firm managers, through Management's Discussion and Analysis, contribute to the informativeness of the prospectus. Our results suggest that premarket due diligence and disclosure by underwriters and issuers can serve as a substitute for costly bookbuilding. (JEL G14, G24, G30, G32) Althoughthere exists a substantial body of literature on the initial public offering (IPO) process and the determinants of IPO pricing, unresolved questions remain on how IPOs are priced. Traditional views of IPO pricing have focused primarily on the role of bookbuilding in providing valuable information for IPO pricing (Benveniste and Spindt 1989; Spatt and Srivastava 1991; Cornelli and Goldreich 2003) . In this article, we examine whether there exists a tradeoff between increasing the accuracy of IPO pricing in the premarket using fundamental analysis (Kim and Ritter 1999) and costly information gathered from investors during bookbuilding.
which is then used to set the initial offer price or range. The accuracy and substance of this initial price will be believed by investors, however, only if it is accompanied by informative disclosure in the prospectus and during the road show. Investing in information production in the premarket, however, could be costly, because it involves substantial effort on the part of the underwriter, the issuing firm, and both their legal counsels to collect information through due diligence. Furthermore, the disclosure of this information may reveal valuable strategic or proprietary information to rivals (Bhattacharya and Ritter 1983; Darrough and Stoughton 1990; Bhattacharya and Chiesa 1995) .
Thus, it could be the case that the issuer and the underwriter conclude that premarket information production for the purposes of pricing the issue is too expensive and may instead choose to rely on information produced by investors during the bookbuilding period. In the extreme case where premarket information gathering is prohibitively expensive, the underwriter and issuer could simply disclose the minimum necessary for regulatory and liability reasons and essentially let investors value the IPO during bookbuilding. However, the choice to use information generated from investors can also be costly for issuers, because investors must be compensated for providing an accurate assessment of value through higher initial returns (Hanley 1993; Sherman and Titman 2002) . The decision on which method to use to gather information, enhanced premarket due diligence or bookbuilding, hinges on the relative costs and benefits of each.
The focus of this article is to examine whether such a trade-off exists and to measure its impact on pricing. Although the amount of premarket information production is not directly observable, we use a unique methodology that decomposes the initial IPO prospectus into its standard content and informative content components. Standard disclosure is defined as the exposure to information in an IPO prospectus that is already contained in both recent and past industry IPOs, while informative content is the disclosure in the prospectus (residual) not explained by these two sources. We use the relative exposure to each type of content to measure the degree of premarket effort expended by underwriters and issuers. 1 Greater information produced during the premarket will produce content that is unique to a given IPO and informative to readers of the prospectus. More informative content should result in more accurate initial offer prices relative to final offer prices before bookbuilding begins and, thus, reduce the need for information generated during bookbuilding. We predict that offers with greater informative content will have smaller absolute changes in offer prices (relative to the initial filing price estimate) and lower underpricing. If, instead, issuers 1 Note that informative content is the absolute value of the residuals of a regression estimating standard content.
This means that informative content is not simply the mirror image of standard content but represents deviations both positive and negative from the estimated exposure to standard content. This issue is discussed in further detail in Section 4.1.
and underwriters choose to invest less in premarket due diligence, then disclosure will have a higher exposure to standard rather than informative content, as more of the prospectus is likely to be "copied" from other sources such as recent and past industry IPOs. Since these issuers will have more price discovery determined during bookbuilding, greater standard content will result in greater offer price changes and higher underpricing as compensation to investors for revealing information. 2 Our findings support these predictions. The greater the informative content in the prospectus, the better the pricing accuracy. This improved accuracy is economically meaningful, as a 1 standard deviation (S D) increase in informative content is associated with an approximately 3% reduction in the absolute value of the change in offer price and a 2% change in the level of the change in offer price. We also find a substantial reduction of 8% in the level of underpricing, which is consistent with the substitution effect of premarket due diligence for costly bookbuilding.
The opposite effect holds true for standard content. Although the absolute change in the offer price is economically insignificant, we do find that a 1 S D increase in standard content equates to an approximately 1.5% increase in the level of the offer price, with a corresponding 4% increase in initial returns. These results suggest that if information production is costly to investors (Sherman and Titman 2002) , issuers seeking to have their IPO priced using bookbuilding might have an incentive to lowball the initial offer price. By doing so, issuers and underwriters signal their willingness to pay information rents to investors and induce them to produce more information during bookbuilding.
By parsing the prospectus into its four most important sections-the Prospectus Summary, Risk Factors, Use of Proceeds, and Management's Discussion and Analysis (MD&A)-we find the strongest association between informative and standard content and pricing to be in MD&A. Although prior work has generally focused on the role of the underwriter in information production, our results indicate that issuing firm managers, through MD&A, might perform a surprisingly integral role in the information generation process. This is especially true for IPOs that are more likely to be priced using premarket due diligence rather than bookbuilding and is indicative that managerial involvement in this process adds value. A 1 S D increase in informative content in this section is related to a 2.6% decline in the absolute change in offer price, a 4.5% decline in the level of the change in offer price, and a 12% decline in initial returns. These findings support our contention that it is both the issuing firm and the underwriter who jointly contribute to price 2 Alternatively, the amount of standard content could be viewed as a measure of how similar an IPO is relative to its counterparts. Here, an IPO with a high degree of standard content could be very similar to other recent IPOs and should be easier for both the underwriter and investors to price. Such an IPO would have less information generated during bookbuilding due to its low valuation uncertainty, and we should observe a more accurate initial price and lower initial returns. Our results do not support this alternative, as the presence of more standard content uniformly results in less accurate initial prices and also greater underpricing, which is consistent with heterogeneous effort expended on due diligence in the premarket.
discovery. It also confirms the Jenkinson and Jones (2009) finding that many fund managers find one-on-one meetings with management to be useful in terms of forming a view on valuation.
Since the literature on disclosure predicts similar relationships as those above (see Verrecchia 2001; Dye 2001; Healy and Palepu 2001) , it is natural to ask if our strong pricing results are due simply to differences in the amount of disclosure of known information or are indeed linked to heterogeneous levels of effort being expended on due diligence. 3 In order to determine whether differences exist in the amount of effort expended by issuers, we examine the relation between content type and issuer expenses. Greater premarket due diligence should generate larger fees to compensate lawyers, accountants, and investment bankers for their additional time; however, these fees are not likely to be significantly related to whether or not an issuer discloses certain known information.
Indeed, we find that greater informative content is associated with higher issuer expenses, particularly those related to legal and auditing fees. The component of the gross spread most likely to reflect greater due diligence, on the part of the underwriter the management fee, is also significantly related to the amount of informative content. Standard content, on the other hand, is related to only the selling fee component of the gross spread, which is consistent with less premarket due diligence, requiring greater selling effort (substitution toward more information from bookbuilding) during the offering process. These findings are consistent with heterogeneous differences in premarket due diligence effort.
Since underwriter content is an important source of prospectus content in general and the focus of much of the IPO literature in particular, we examine whether unique underwriter content contributes to pricing accuracy. We show that greater unique underwriter content is associated with greater pricing accuracy over and above standard and informative content. However, this increase in accuracy is associated with unique content from only higher-reputation underwriters, as unique content from lower-reputation underwriters has no effect on pricing. One possible interpretation is that greater underwriter content is a proxy for underwriter-specific effort in drafting the prospectus (which can translate to more information relevant to pricing), consistent with the literature on underwriter certification.
Finally, we explore the type of informative content that is most significantly related to pricing and find that content directly related to inputs into valuation models most likely used by practitioners seems to matter most. For example, we find that greater disclosure related to word lists from areas including accounting, corporate strategy, valuation, product markets, and corporate governance, is associated in all of these aspects with significant reductions in the change in offer price and underpricing. In contrast, legal text matters little, and marketing text runs in the opposite direction by decreasing pricing accuracy.
The tone of the prospectus has a strong relation to pricing for only the Risk Factors section, where more positive text is associated with increased pricing accuracy. This result is consistent with this section's role of mitigating liability risk. Since the underwriter and issuer are liable, both legally and reputationally, for any misstatements in the prospectus, a net positive tone sends a strong signal to investors regarding the riskiness and valuation of the issue, which is associated with an increase in pricing accuracy.
Our work builds on prior literature that examines disclosure in the context of IPOs. For example, Beatty and Ritter (1986) present evidence that greater information in the Use of Proceeds increases underpricing. In contrast, Leone, Rock, and Willenborg (2007) and Ljungqvist and Wilhelm (2003) find that firms that are more (less) specific in their disclosure of the uses have lower (higher) underpricing. Other papers have examined the relation between the size of the Risk Factors section and pricing. Beatty and Welch (1996) and Arnold, Fishe, and North (2008) examine the Risk Factors section of the prospectus and find that greater disclosure in this section is associated with higher initial returns. Guo, Lev, and Zhou (2004) focus on product-related disclosures in the prospectus by firms in the biotechnology industry. They find a negative relation between the extent of disclosure and the bid-ask spread but do not examine if there is a link to IPO underpricing.
Recent papers on media and company press releases have also highlighted the importance of disclosure for IPO pricing. Schrand and Verrecchia (2005) find that greater pre-IPO disclosure frequency reduces underpricing, while Cook, Kieschnick, and Van Ness (2006) present evidence that the greater the number of news articles prior to going public, the larger the price revision and underpricing. Liu, Sherman, and Zhang (2007) argue that the effect of pre-IPO media coverage differs when positive and negative information is revealed during bookbuilding.
Finally, our article reflects a growing interest in the use of word content analysis to analyze the informativeness of written disclosure and media coverage. In the context of managing litigation risk, Nelson and Pritchard (2008) and Mohan (2007) find that certain word usage is related to the probability of being sued. Hoberg and Phillips (2008) use text similarity analysis to test theories of merger incidence and outcomes. Loughran and McDonald (2008) show that firms using plain English have greater small investor participation and shareholder-friendly corporate governance. In other contexts, papers such as those of Tetlock (2007), Tetlock, Saar-Tsechanksy, and Macskassy (2008) , Li (2006b) , and Boukus and Rosenberg (2006) find word content to be informative in predicting stock price movements.
The remainder of the article is organized as follows: Section 1 includes a discussion of the mechanics and theory of IPO pricing. The data, methodology, and summary statistics are presented in Section 2. The sources of prospectus 5 at Board of Governors of the Federal Reserve System, Research Library on January 27, 2011 rfs.oxfordjournals.org Downloaded from content are explored in Section 3. The method to decompose the prospectus text into standard and informative content, as well as tests relating these content measures to pricing and expenses, is in Section 4. Section 5 considers unique underwriter content, and Section 6 examines the specific types of content contained in each section as well as the tone of the corresponding text. The article concludes in Section 7.
The IPO Pricing Process
After the issuer chooses an underwriter(s), there are three steps in the pricing of an IPO. First, the underwriter and the issuing firm conduct due diligence, draft an initial prospectus that is filed with the SEC, and set the initial offer price. We define the initial offer price as the midpoint of the initial offer price range. Second, a final offer price is specified using information gathered from investors during bookbuilding. If no new information is revealed, then the final offer price should be equal to the initial offer price. 4 Finally, a market price is established once trading begins and the initial return or underpricing is determined. 5 Much of the literature on IPOs has focused on how final offer prices are set with, an emphasis on the role of bookbuilding in pricing an issue. However, information gathered from investors during bookbuilding is an expensive mechanism to price an offer (Hanley 1993) . There have been few efforts to determine whether there exists an alternative mechanism to bookbuilding (other than auctions) that could reduce this high cost.
With the exception of Kim and Ritter (1999) and Lowry and Schwert (2002) , there has been little research on how issuers and underwriters determine the initial value of the IPO, and most papers assume that the preliminary offer price is an unbiased predictor of the expected offer price given fundamental information about the firm. Substantial resources, however, are expended on due diligence by the underwriter, the issuing firm, and their legal counsel to gather information about the firm. While some of this expenditure is due to regulatory or liability concerns, it is plausible that greater effort expended in the premarket to acquire information about both the issuing company and its competitors may lead to more accurate initial offer prices relative to final offer prices. In this article, we propose that issuers and underwriters can choose to engage in price discovery in the premarket (prior to the filing of the initial prospectus with the SEC) or during bookbuilding. 6 If the issuer and underwriter choose to have more accurate pricing in the premarket, they will expend greater effort in acquiring information through enhanced due diligence about the issuing firm and its competitors. The accuracy of this initial price will be believed by investors, however, only if it is accompanied by credible disclosure in the initial prospectus and during the road show. 7 The benefit of increased information acquisition during the premarket is that the initial offer price will be a more accurate assessment of both the final offer and aftermarket trading prices. Because less information will be gathered from investors during bookbuilding, issuers conducting premarket due diligence benefit from both lower price changes and lower compensation to informed investors in the form of underpricing (Benveniste and Spindt 1989) . This benefit, however, is offset by the potential cost of revealing proprietary information to rivals. Further, enhanced due diligence may become too expensive due to higher legal fees and underwriter compensation. This is particularly true if the underwriter's compensation cannot be raised high enough to compensate for the additional effort (see Chen and Ritter 2000 for evidence on limits on underwriter compensation).
If the cost of gathering information in the premarket becomes too expensive relative to the benefit of more accurate pricing and lower initial returns, the issuing firm and the underwriter may choose, instead, to price the issue using information gathered from investors during bookbuilding. In this case, the issuing firm and the underwriter do not expend resources to set accurate initial offer prices that fully incorporate available information but, instead, use information produced during bookbuilding to price the issue. 8 While this reduces the cost of premarket information production, investors must be rewarded through both increased allocation and initial returns for truthfully revealing their valuation of the issue. Many estimates of the cost of rewarding investors for providing this information suggest that it is high. 9 During this study's sample period, issues that priced above their initial offer price had average underpricing of 66%.
The final choice between pricing the issue using premarket information production or information generated during bookbuilding may also reflect a tension between underwriters and issuing firms. Underwriters may have an incentive to limit the amount of effort expended in the premarket especially if underwriting fees are capped. 10 Since they do not bear the consequences of the cost of bookbuilding and may also benefit from greater underpricing, underwriters may view information gathering during the bookbuilding process as more cost effective and advantageous. If the cost of revealing proprietary information is not prohibitive, some issuers will prefer to have more accurate pricing and lower initial returns through investment in premarket information production. Loughran and Ritter's (2002) theory of relative bargaining power would suggest that more powerful issuers will be more successful in convincing underwriters to expend effort in the premarket even if underwriting fees are not sufficient to compensate them.
Resource constraints during hot issue markets may also play a role. Khanna, Noe, and Sonti (2008) model the effect of a tight labor market in the investment banking industry on aggregate underpricing. In their model, increased demand for the underwriter's services coupled with constraints in the labor market reduces the ability to produce information while at the same time increasing the cost, which then increases underpricing. Their model suggests (but does not explicitly address) that the underwriter may substitute in-house or premarket information production with information gathered during bookbuilding when it is more efficient to do so.
The outcome of greater information production in the premarket should be more informative content in the preliminary prospectus. Alternatively, when issuers and underwriters choose to use bookbuilding, the initial prospectus is more likely to be composed of information that is publicly available from recent and past industry IPOs and will have a higher degree of standard content. 11 By decomposing the information in the initial prospectus into standard and informative content, we are able to proxy for the relative amount of effort expended in the premarket to price the issue and to assess its impact on pricing. We suggest that disclosure in the initial prospectus is representative of the amount of effort expended in premarket due diligence. 12 The following empirical predictions emerge from this view of IPO pricing:
1. Issuers and underwriters who choose to invest in greater information production in the premarket are predicted to have more informative content in the initial prospectus and less need to rely on bookbuilding in pricing the issue. We, therefore, predict that greater informative content should be associated with more accurate initial offer prices relative to final offer prices (smaller absolute offer price changes). Underpricing will also be lower 10 This discussion assumes that the underwriter provides enough premarket disclosure to limit its liability risk.
11 Some standard content may be included to satisfy regulatory requirements on sufficient information in the prospectus. In addition, the trade-off between premarket information gathering and bookbuilding, as well as the choice of legal counsel and/or underwriter, may be influenced by the perceived response by regulatory authorities to prospectus content. 12 We examine whether this is indeed the case in Section 4.3. the greater the informative content is, since issuers and underwriters need not compensate investors for providing information during bookbuilding (Benveniste and Spindt 1989) . 2. Issuers and underwriters who choose to expend fewer resources on premarket due diligence will have more information in the initial prospectus that is standard or copied from other sources and will rely heavily on bookbuilding for price discovery. Conversely to the case of higher informative content, we expect that greater standard content should result in both larger absolute price changes (more information generated during bookbuilding) and higher initial returns as compensation to investors for revealing information.
The above discussion is based on the assumption, used by many studies in the existing IPO literature, that the initial IPO price is a fair value estimate of the final offer price given all information known at the time of initial filing. We acknowledge, however, that this may not be the case. Because there are differences in the amount of effort expended on premarket due diligence, the need for information generated during bookbuilding is not homogeneous across all issuers. Thus, if information is costly for investors to produce (Sherman and Titman 2002), it is not always efficient for investors to produce the same amount of information for every offer. This begs the question of how issuers can credibly convey the level of information production for which they are willing to pay. One possible mechanism is to set the initial offer price below the fair value given the information known at the time of filing.
Issuers seeking more information production can lowball the initial price, therefore signaling the need for information production and promising larger economic rents through the well-known partial adjustment mechanism. As stated by Sherman and Titman (2002) , "If the pricing policy provides a sufficient incentive for investors to collect information, they will also have sufficient incentive to reveal the information." Under this scenario, standard content should be positively correlated not only with absolute price changes but also with higher levels of offer price changes. Future theoretical studies examining how the initial price estimate is formed are needed to further inform this debate.
Data and Methodology

Sample and word vector construction
We obtain our initial list and characteristics of all U.S. IPOs issued between January 1, 1996 and October 31, 2005, from the Securities Data Company U.S. New Issues Database. We eliminate American Depository Receipts, unit issues, Real Estate Investment Trusts (REITs), closed-end funds, financial firms, and firms with offer prices less than $5. A Center for Research in Security Prices (CRSP) PERMNO must also be available for an observation to remain in the sample, and the IPO must also have a valid founding date, as identified in the Field-Ritter dataset, as used in Field and Karpoff (2002) and Loughran and Ritter (2004) . 13 These initial exclusions reduce the sample to 2,112 IPOs.
For each IPO passing these initial screens, we use a Web crawling algorithm to download the initial prospectus. In order for an IPO to remain in our sample, it must have an SEC Edgar filing available online, and the online document must also be machine readable. In order to satisfy our definition of machine readable, a Table of Contents pagination algorithm must be able to detect and accurately identify the start and end of the four key sections of the prospectus. These sections are the "Prospectus Summary," "Risk Factors," "Use of Proceeds," and "Management's Discussion and Analysis." This additional screen eliminates sixty-nine IPOs, leaving us with 2,043 machine-readable IPOs. 14 Because these sixty-nine IPOs are a small fraction of our sample and because most are also small firms that file using an SB-2 (larger firms generally file an S-1), we believe that our results are likely to be unaffected by their exclusion.
Our estimation of standard content incorporates information from prior IPOs. In order to have sufficient data for the estimation, the sample is further restricted to IPOs that were issued on or after August 1, 1996. IPOs issued prior to that date are used to compute starting values for information on recent and past industry IPOs. In order to estimate our model of informative and standard content as discussed in Section 4.1, we include only IPOs that have prospectus data from (i) at least one other IPO that was filed ninety days prior to the current IPO's filing date and (ii) at least one other IPO in the same Fama-French forty-eight industry code as the current IPO that was filed at least ninety-one days prior to but no later than one year before the current IPO's filing date. This requirement reduces our sample to one thousand seven hundred fifty IPOs.
Our algorithm to read each prospectus is written in a combination of PERL and APL. Once a document is downloaded and paginated, our algorithm's next step is to purge the document of attachments, headers, and exhibits so that we can focus on the prospectus itself. This is achieved using a three-pronged approach that ensures a very high degree of accuracy: (i) We use the pagination implied by the Table of Contents to identify the beginning and end of the document, (ii) we examine the placement of the "additional information" statement and the placement of accounting statements (exhibits) to confirm accuracy, 15 13 We thank Jay Ritter for generously providing the database of IPO founding dates on his Web site.
14 A significant amount of work has been done to maximize the fraction of prospectuses that are deemed machine readable. This includes hand checking each prospectus failing our machine-readability condition to determine if our document pagination algorithm can be improved via exception handling. An example of an exception is that some filings have slight variations in the section names which we list. For example, the Prospectus Summary is occasionally called "Summary." The sixty-nine IPOs failing machine readability generally lack pagination or may even lack a Table of Contents. 15 The overwhelming majority of prospectuses filed in our sample have a statement indicating where investors can find additional information toward the end of the prospectus document. and (iii) we hand check the algorithm's accuracy for most documents and include exception handling where necessary.
For each IPO i, we store the text of the prospectus in a word vector, which we define as wor ds tot,i . We also store the text from each of the four sections in separate word vectors, which we define as wor ds ps,i (Prospectus Summary), wor ds r f,i (Risk Factors), wor ds use,i (Use of Proceeds), and wor ds mda,i (Management Discussion and Analysis). Our words are based on word roots rather than actual words and exclude certain types of words such as common words and/or articles (for additional information on the word vector construction, see Appendix A). For every IPO, we have one such vector for the document as a whole and each of the four sections. Note that all word vectors for both the entire document and each of the four sections have the same length (5,803), as they are based on the same global word list of 5,803 word roots. Each element of the vector is populated by the count of the number of times the word is used in the given document.
As an example, consider a simple universe of two prospectuses, one with the content "they sell potatoes and they sell corn" and one with the content "they sold knives." Discarding articles, conjunctions, and pronouns (the, and, and they), there are four word roots in the union of both documents: sell, potato, corn, and knife. In our example, we have:
and wor ds tot,2 = {1, 0, 0, 1}.
Note that when the underlying document is larger, these word vectors are populated with more words. Hence, these vectors measure the "total amount" of information in the document. We then normalize the raw word vector wor ds tot,i by the total number of root words used in the document and define this as norm tot,i . 16 Normalized word vectors have elements that sum to 1 and do not sum differently when a document is larger. 17 Therefore, the normalization of the vectors noted above would be:
and norm tot,2 = {0.50, 0, 0, 0.50}.
Later in Section 4, we decompose the total amount of disclosure into standard and informative content. 16 Our results are robust to whether the vector is scaled by total document size or by root word size and to using the cosine method to normalize word vectors, where vectors are normalized to have a length of 1 rather than a sum of 1. We focus on the current normalization, as it permits a simpler decomposition into standard and informative content. 17 It is an open question as to whether disclosure should be measured as raw or scaled word count. Each has its benefits and attendant costs. Raw word counts measure the magnitude of disclosure but may also capture a size effect. Scaled word counts eliminate a size bias but cannot capture raw quantity. We present results based on scaled word counts because the direct link between raw word counts and document size induces a high degree of correlation between content types (nearly 80%), as larger documents have more of both types. In contrast, our scaled content types are less than 4% negatively correlated. Although we do not report them, our results are strongest when we use raw content variables. However, given their high correlation, we present the scaled results in order to be conservative.
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Other control variables
We also compute a number of pricing variables that are common to the existing IPO literature:
P mid , P i po , and P mkt are the filing date midpoint, the IPO price, and the aftermarket trading price, respectively. P is the offer price adjustment from the filing date to the IPO date, and I R (initial return) is the market's price adjustment from P i po to P mkt . Investors who purchase shares at the IPO price, P i po , can realize returns equal to I R by selling their shares at the closing price on the first day of public trading.
We also account for the following variables identified in the existing IPO literature to control for characteristics specific to the IPO:
Firm Age: IPO year minus the firm's founding date, where founding dates are obtained from the Field-Ritter dataset, as used in Field and Karpoff (2002) and Loughran and Ritter (2004) . Lead UW $ Market Share: Lead underwriter's dollar market share in the past calendar year as calculated by Megginson and Weiss (1991) . Law $ Market Share: This variable is calculated as the dollar market share in the past calendar year, and a separate variable is constructed for the lead underwriter's legal counsel and the issuer firm's legal counsel. VC Dummy: Dummy variable equal to 1 if the firm is venture capital (VC) backed and 0 otherwise, as in Barry, Muscarella, Peavy, and Vetsuypens (1990) . Nasdaq Return: The NASDAQ return measured over the thirty trading days preceding the filing date. Logue (1973) first examined whether past market returns can predict future underpricing, and a variant of this measure has been used more recently by Loughran and Ritter (2002) and Lowry and Schwert (2004) . IPO Size: The natural logarithm of the original filing amount. Tech Dummy: Dummy variable equal to 1 if a firm resides in a technology industry as identified in Loughran and Ritter (2004) . Table 1 presents summary statistics for the sample of one thousand seven hundred fifty IPOs. Panel A has information on the price variables, and our sample is similar to other studies that include the bubble period of 1999 and 2000. On average, this sample of IPOs has an average initial return of 36.4% with a much lower median of 13.4%. The average change in the offer price from the first initial price range midpoint to the final offer price is 4.3%, and the average absolute price change is 19.3%. Summary statistics are reported for one thousand seven hundred fifty IPOs issued in the United States from August 1996 to October 2005 excluding firms with an issue price less than $5, ADRs, financial firms, unit IPOs, dual class IPOs, and REITs. Price adjustment ( P) is the return from the filing date midpoint to the IPO offer price, and Absolute price adjustment (abs( P)) is the absolute value of the change in offer price. Initial return (IR) is the actual return from the IPO offer price to the first CRSP reported closing price. The IPO size at filing is the original filing amount, and the Gross proceeds are the amount actually offered. Firm age is the IPO year minus the firm's founding date, where founding dates are obtained from the Field-Ritter dataset, as used in Field and Karpoff (2002) and Loughran and Ritter (2004) . The Tech dummy is equal to 1 if a firm resides in a technology industry as identified in Loughran and Ritter (2004) . The VC dummy is equal to 1 if a firm is VC financed. Lead UW $ market share is the lead underwriter's dollar market share in the past calendar year. UW law $ market share is the underwriting firm's legal counsel's dollar market share in the past calendar year. Issuer law $ market share is the issuer firm's legal counsel's dollar market share in the past calendar year. Auditor $ market share is the auditor's dollar market share in the past calendar year. Pre-file Nasdaq return is the NASDAQ return for the thirty trading days preceding the filing date. The Word Vector statistics are the number of root words in each section after applying filters to remove articles, conjunctions, personal pronouns, and words that appear fewer than five times in all prospectuses.
Summary statistics
Panel B displays statistics for IPO characteristics. There is substantial variation in the offering characteristics of firms in our sample. The mean IPO files an offer amount of approximately $195 million but issues $116 million (although the medians are very similar and near $57 million). The mean age of the firm at the time of the offering is thirteen years, but the median is significantly smaller at seven years of age. Forty-seven percent of the IPOs are classified as tech firms as defined in Loughran and Ritter (2004) , while 49% have VC backing. The average market share of the underwriter in the year prior to the offer is 2.8%, with an affiliated law firm market share of 2.3%. The average market share of the issuer's counsel is lower than that of the underwriter's counsel at 1.2%. The average market share of the auditing firm is 16.1%, which reflects the higher concentration in the auditing industry. Consistent with Lowry and Schwert (2002) , IPOs are brought to market when prior returns are high, with an average return in the thirty days prior to filing of approximately 5%.
Panel C presents summary statistics describing the initial prospectus allocation. We examine various sections of the prospectus in order to capture the roles that different parts of the prospectus play in the offering process. For example, conversations with practitioners suggest that the Prospectus Summary is the main tool used by underwriters to market the IPO to potential investors. The Risk Factors and Uses of Proceeds sections, as their names imply, contain information on the various risks of the firm and how the firm intends to use the proceeds of the offer. In contrast, MD&A is intended to reflect the management's assessment of the business of the firm, not only the current financial status and strategy of the firm but also the outlook for the future. Hence, information in MD&A may be more illuminating about the firm's future prospects and should have a greater impact on pricing.
The average (and median) prospectus has just under thirty-four thousand words, of which almost 6% is the Prospectus Summary, 18% is Risk Factors, less than 1% is Use of Proceeds, and 13% consists of the MD&A. Overall, these four sections, on average, comprise 38% of the entire prospectus. 18 Panel D shows the average number of root words that populate the word vectors. The average number of words in the vector for each section follows the document allocation noted in Panel C above. The average document has a total of almost ten thousand root words, with the Risk Factor and MD&A sections having the two largest numbers of words: 1,767 and 1,173, respectively. 19 The Prospectus Summary has an average of 609 words, but the Use of Proceeds has a mean of only seventy-three words. The small size of the Use of Proceeds section is somewhat surprising given the results of Leone, Rock, and Willenborg (2007) , who find that an increase in the specificity of the intended use of proceeds reduces subsequent underpricing. This finding suggests that even small sections of the prospectus can convey important information to investors.
Sources of Content
In order to assess the source of content in the prospectus, we first construct a variable that measures the degree of similarity between documents, a measure we call "document similarity," (which is explained in more detail in Appendix A). 20 This method allows us to explore whether those who draft the prospectus use content from other sources and the degree to which content may be "standardized" across prospectuses. We also examine whether the sources of content are similar across each section of the document. Table 2 presents a series of regressions based on the document similarities of the prospectus as a whole and each of the individual sections. The dependent variable we use is the document similarity between two initial IPO prospectuses. This is a numerical variable bounded in the interval [0, 1] in which a value of 1 indicates that the two documents have exactly the same distribution of words, while a value of 0 indicates that the documents are entirely different and have no words in common. There are 1,530,375 observations for each regression (fewer appear in some specifications, as some sections are missing for a small number of IPOs). To ensure that t-statistics remain unbiased given the repeated use of each document, we report t-statistics that are adjusted for clustering by IPO. 21 The first three explanatory variables identify the commonality of IPO i's and j's lead underwriting syndicate, whether they have the same underwriter's counsel, the same issuer's counsel, or the same auditor. To account for the situation when more than one underwriter serves as lead and i and j share at least one lead underwriter, the commonality of the lead underwriter variable is set to the proportion of common lead underwriters (number of common underwriters divided by the total number of lead underwriters). This measure has the nice property of being 0 when no lead underwriters are common and 1 when all lead underwriters are common.
Next, we include two dummy variables equal to 1 if IPOs i and j both reside in the same Fama-French forty-eight industry code and are issued within ninety days to determine whether content in the prospectus is contained in prior IPOs. We include a dummy variable if both IPOs are tech firms as identified in Loughran and Ritter (2004) . Finally, we include three variables that capture how different IPO i's and j's characteristics are using the log of firm age, the IPO year, and the log of filing size.
As can be seen in Panel A, the word content of two prospectuses have greater similarity when two IPOs are brought to market by the same participants. The contribution of both industry and the timing of issuance to content similarity is 20 A similar method was originally proposed by Markov (1913 Markov ( /2006 to determine authorship and is one of the first examples of a Markov chain.
21 Document similarities are computed using many pages of text (between fifty and one hundred pages is typical for a prospectus), and prospectuses often have much obvious common content across IPOs. This means that there is a very high degree of power for measuring standard content sources accurately.
15 OLS regressions in which the dependent variable is the Document similarity of two initial IPO prospectuses. One observation is one pair of IPOs i and j and included are all unique possible IPO pairs as observations (excluding pairs in which i = j). For the sample of one thousand seven hundred fifty IPOs, 1750 2 −1750 2 unique pairs exist, and hence, 1,530,375 observations appear in any regression. Document similarity is the dot product of the normalized (by vector length) vectors for documents i and j (this widely used method in text analysis is known as cosine similarity). (For additional information on how document similarity is measured, see Appendix A.) The independent variables measure how similar the characteristics of IPOs i and j are. The first four variables identify whether the document sections of IPOs i and j are likely written by common lead underwriters (Common lead UW), the same underwriter's counsel (Same UW counsel), the same issuer's counsel (Same issuer counsel), and the same auditor (Same auditor). When more than one lead underwriter exists, Common lead UW is set to the proportion of common lead underwriters (number of common underwriters divided by the total number of lead underwriters). The next dummy variable is 1 if IPOs i and j reside in the same Fama-French forty-eight industry code. Within same 90 days is a dummy variable identifying whether IPOs i and j are issued within ninety days of each other. Both tech IPOs is a dummy indicating whether both are in tech oriented as identified in Loughran and Ritter (2004) . Finally, included are four variables measuring how different IPO i's and j's characteristics are. Each is equal to the absolute value of difference in characteristics for IPOs i and j, for each of the following: log firm age, IPO year, and log filing size. To ensure that t-statistics remain unbiased given the repeated use of each document, we include IPO fixed effects, and t-statistics are adjusted for clustering by IPO. Each regression is run for the document as a whole and for each of the four sections.
very strong, as the prospectuses are closer in content when the two IPOs are in the same industry and are offered within ninety days of each other. The results for the technology dummy and the difference in year of issuance variable also support the conclusion that concurrent offerings and common industry membership contribute much to document similarity. The table also shows that word content is less similar if the two IPO prospectuses differ in age or in size.
Once the document is parsed into the relevant sections, the effect of industry and timing of issuance remains strong. The underwriter also continues to have a large influence on each of the sections, with the exception of the Uses of Proceeds section. We can estimate the economic impact of these variables on document similarities using standard deviation units. The standard deviation of document similarities based on the whole document is 0.109 (sections have similar standard deviations). The economic magnitude of the 0.04 coefficient in Row 1 of table 2 regarding the common lead underwriter variable is 36.7% of 1 S D. Hence, IPOs having the same lead underwriter have overall document similarities that are 36.7% of 1 S D higher than those with entirely different lead underwriting syndicates. Similarly, IPOs in the same Fama-French fortyeight industry code have similarities that are 46.8% of 1 S D higher. Given that these magnitudes are large and the observation count is high, statistical significance levels are also high.
Overall, the findings of table 2 indicate that the prospectus contains standardized content from the underwriter's and the lawyers' prior prospectuses and, more importantly, from the prospectuses of other IPOs that are in recent or similar industries. Note that a limitation of document similarity is that it cannot separate content into separate standard and informative types, which would allow for deeper analysis of the role played by each. We examine this in further detail in the next section.
Standard Versus Informative Content
Our goal is to understand the process by which information is gathered during the IPO process. In order to assess whether a given IPO has more content related to information produced in the premarket or information gathered from investors during bookbuilding, we decompose a given prospectus word vector, norm tot,i , into its standard and informative components. We define content that is driven by information in prior IPOs as "standard" and content that is unique to a given IPO as "informative." 22
Method to decompose prospectus text
We propose that standard content has two primary components: content from recent or concurrent IPOs (for example, content related to recent IPO conditions) and content from IPOs in the same industry (industry-specific content). Recent IPOs are those that were filed in the ninety-day period preceding the current IPO's initial filing date. When computing industry content, we consider only same-industry IPOs that were filed before this ninety-day window to ensure that the two content types do not overlap. As was shown in table 2, these components have a strong relation to the wording of the prospectus, and this construction allows for enough data points to provide an estimation of standard content. 23 We estimate IPO i's exposure to the content of recent IPOs by considering an IPO i that has K IPOs filed in the ninety-day period preceding its initial filing, whose word vectors are denoted by wor ds tot,k . We normalize this vector by dividing by the sum of its elements to get norm tot,k . We define the average of the normalized vectors of recent IPOs (norm rec,i ) as
Similarly, we estimate IPO i's exposure to the content of past industry IPOs by considering an IPO i that had P IPOs filed in the same Fama-French fortyeight industry code at least ninety-one days but not more than one year prior to its filing date. Defining each IPO's normalized word vector as norm tot, p , we define the average of the normalized vectors of past industry IPOs (norm ind,i ) as
We then run the following first-stage regression (without an intercept) 24 for each IPO in which one observation is one word, for a total of 5,803 observations:
and define a single "standard content" variable as follows:
This regression compares the relative word distribution associated with IPO i with the word distribution of recent and past industry IPOs. Therefore, a standard,i measures the relative loading of standard content, and its interpretation is the proportion of standard words in IPO i's prospectus. We define content not explained by these two sources, the vector of the absolute value of the residuals, to be "informative content."
It is natural to think that standard and informative content might be highly correlated, as more standard content might mechanistically require less informative content. This is not the case. The raw residual in Equation (1) reflects the fact that an IPO prospectus may use hundreds of words more than the standard content vector and hundreds of other words less. Although the sum of this raw residual and the standard content coefficient must equal 1, we define informative content as the sum of the absolute values of this residual, ensuring that there is no mechanistic relationship. Indeed, our measures of standard and informative content are correlated by less than 4%, confirming that more standard content does not necessarily imply less informative content.
Note that informative content represents the absolute value of unexplained deviations from the regression model of standard content and that, therefore, standard and informative content are not simply mirrors of one another. One could think of examples of words, such as "risk" and "liability," in which fewer than expected instances would be informative to an investor. Of course, it is not necessary that such deviations be associated with words with possible negative connotations.
Standard and informative content are also estimated individually for each section in the same fashion as the document as a whole but using only the text from that particular section. For example, the estimation of the standard content for a Prospectus Summary section is based on only the word vectors from the current Prospectus Summary and the series of Prospectus Summary sections from recent and past industry IPOs.
Because each regression for each IPO has 5,803 observations, the first-stage regression in Equation (1) has ample power to fit these coefficients. 25 Because all first-stage coefficients are observed once per IPO at the time of initial filing, they can be used to determine the price impact of standard and informative content throughout the IPO process. Table 3 Panels A and B present summary statistics for our estimation of document content. The average document in our sample has a standard content coefficient near 1. This occurs because the average document's standard content is measured using the average of both recent and past industry IPOs. When considering the full sample, the average prospectus, therefore, is similar to the average past prospectus. There is substantial variation around this loading, however, which is the subject of this analysis. The source of standard content is slightly tilted toward recent IPOs. In order to assess the determinants of the level of standard and informative content, table 4 uses, as the dependent variable, the estimates of standard and informative content from the regression defined in Equation (1) above. Consistent with our interpretation of Khanna, Noe, and Sonti (2008) , the variable Log Number of UW IPO Ratio has a large impact on the level of standard and informative content. This variable is defined as the natural logarithm of 1 plus the total number of IPOs filed by all lead underwriters in the given IPO's syndicate in the year prior to the current IPO's filing (year t − 1), divided by the number of IPOs filed by the same underwriters in years t − 2 and t − 3. By scaling recent underwriter activity by past activity, this variable is a proxy for the amount of unexpected demand on the underwriter's resources and employees. Our results suggest that when there are many IPOs competing for the underwriter's attention, they may not have the necessary resources to invest in enhanced due diligence and will, therefore, generate more standard and less informative content.
Other firm and offering characteristics, such as underwriter market share and offer size, are related to the amount of informative content for only a few of the sections. However, VC-backed IPOs have lower informative content and greater standard content. One interpretation is that VC-backed IPOs may be more likely to have proprietary information and that, therefore, investing in information production may not be as worthwhile if its subsequent disclosure would reveal valuable information to rivals.
Relation to pricing
We suggest that the relative amounts of standard and informative content in an IPO's prospectus proxy for the effort expended by issuers and underwriters to 20 at Board of Governors of the Federal Reserve System, Research Library on January 27, 2011 rfs.oxfordjournals.org , and Informative content is the sum of the absolute residuals. The independent variables are as follows: Log firm age is the log of the IPO year minus the firm's founding date, where founding dates are obtained from the Field-Ritter dataset, as used in Field and Karpoff (2002) . UW $ mkt share is the lead underwriter's dollar market share in the past calendar year. UW law $ mkt share is the underwriting firm's legal counsel's dollar market share in the past calendar year. Issuer law $ mkt share is the issuer firm's legal counsel's dollar market share in the past calendar year. The VC dummy is equal to 1 if a firm is VC financed. Auditor $ mkt share is the auditor's dollar market share in the past calendar year. Pre-file Nasdaq return is the NASDAQ return for the thirty trading days preceding the filing date. The Log # 90 day IPOs and Log # industry IPOs are the natural logarithms of the number of IPOs used to construct the past ninety days and past industry components of standard content, respectively. Log # UW IPO ratio is the natural logarithm of one plus the total number of IPOs filed by all lead underwriters in the given IPO's syndicate in the year prior to the current IPO's filing (year t − 1), divided by the number of IPOs filed by the same underwriters in years t − 2 and t − 3. The Log dollars filed is the log of the original filing amount. Year+Ind fixed effects are also included, where industry definitions are based on the Fama-French forty-eight industry codes. t-Statistics are in parentheses and are adjusted for clustering within industries and years.
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gather information in the premarket. In particular, we argue that the greater the amount of information production in the premarket by the underwriter and issuer, the larger will be the amount of informative content in the initial prospectus. This should lead to greater pricing accuracy in the expected offer price and lower revelation of information from investors during bookbuilding. Thus, we hypothesize that the larger the informative content, the smaller will be the price change, both absolute and raw, during bookbuilding, and the lower will be the subsequent underpricing. We predict the opposite for standard content. Since standard content is information that is contained in recent and past industry IPOs, a large amount of standard content is consistent with lower information production in the premarket. We hypothesize that the larger the standard content, the more likely it will be that information is gathered from investors during bookbuilding. The larger the standard content, the greater will be the price change, both absolute and raw, and underpricing during bookbuilding.
We examine the impact of both standard and informative content on three pricing variables: the change in offer price from the midpoint of the initial file range ( P), the absolute value of the change in offer price (abs( P)), and the initial return (IR). In order to control for any potential relationships between firm and offering characteristics in the choice between standard and informative content, we hold constant a number of firm-specific variables as well as include year and industry effects. All regressions have standard errors that are adjusted for clustering by year and industry. Table 5 presents a series of regressions for the document as a whole as well as the four sections on the relation of standard versus informative content to IPO pricing. Almost uniformly, the greater the standard content of the prospectus, the greater is P or absolute P and subsequent underpricing. These findings not only support our central predictions regarding pricing accuracy but also point to potential lowballing of the initial offer price when there is less premarket due diligence. The opposite holds true for informative content. The greater the informative content, the smaller is P or absolute P and initial return. The only exception is the Prospectus Summary.
To ensure that our results are robust to the exclusion of tech firms, table 6 reproduces table 5 for the 927 IPOs that exclude technology firms as identified by Loughran and Ritter (2004) . The results remain relatively similar.
The economic magnitude of the relation between informative and standard content for the sample as a whole is presented in table 7. A 1 S D change in standard content in the entire document, for example, is associated with an approximately 1.5% increase in the level of the offer price from the filing midpoint and a 4% increase in initial returns. Although significant for many sections, the absolute change in the offer price is economically insignificant for the document as a whole. A 1 S D change in informative content, on the other hand, is associated with a reduction in the level and absolute value of the change in offer price from the filing midpoint by around 2%. Initial returns de- ind,i , and Informative content is the sum of the absolute residuals. The remaining independent variables are as follows: Log firm age is the log of the IPO year minus the firm's founding date, where founding dates are obtained from the Field-Ritter dataset, as used in Field and Karpoff (2002) and Loughran and Ritter (2004) . UW $ market share is the lead underwriter's dollar market share in the past calendar year. UW law $ market share is the underwriting firm's legal counsel's dollar market share in the past calendar year. Issuer law $ market share is the issuer firm's legal counsel's dollar market share in the past calendar year. The VC dummy is equal to 1 if a firm is VC financed. Auditor $ market share is the auditor's dollar market share in the past calendar year. Pre-file Nasdaq return is the NASDAQ return for the thirty trading days preceding the filing date. The Log dollars filed is the log of the original filing amount. Year+Ind fixed effects are also included, where industry definitions are based on the Fama-French forty-eight industry code. The Tech dummy, based on Loughran and Ritter (2004) , is also included but not shown to conserve space. t-Statistics are in parentheses and are adjusted for clustering within industries and years. Loughran and Ritter (2004) , firms with an issue price less than $5, ADRs, financial firms, unit IPOs, dual class IPOs, and REITs. The dependent variable is either the Change in price from the filing date midpoint to the IPO offer price ( P), the Absolute value of the change in offer price (abs( P)), or the Initial return (IR). We report results for the prospectus as a whole (TOTAL) and all four sections: Prospectus Summary (PS), Risk Factors (RF), Use of Proceeds (USE), and MD&A. Two key independent variables are the IPO's standard and informative content, which are based on the following first-stage regression for each IPO i: norm tot,i = a rec,i norm rec,i + a ind,i norm ind,i + . Standard content is the sum of the coefficients a rec,i and a ind,i , and Informative content is the sum of the absolute residuals. The remaining independent variables are as follows. Log firm age is the log of the IPO year minus the firm's founding date, where founding dates are obtained from the Field-Ritter dataset, as used in Field and Karpoff (2002) and Loughran and Ritter (2004) . UW $ market share is the lead underwriter's dollar market share in the past calendar year. UW law $ market share is the underwriting firm's legal counsel's dollar market share in the past calendar year. Issuer law $ market share is the issuer firm's legal counsel's dollar market share in the past calendar year. The VC dummy is equal to 1 if a firm is VC financed. Auditor $ market share is the auditor's dollar market share in the past calendar year. Pre-file Nasdaq return is the NASDAQ return for the thirty trading days preceding the filing date. The Log dollars filed is the log of the original filing amount. Year+Ind fixed effects are also included, where industry definitions are based on the Fama-French forty-eight industry codes. t-Statistics are in parentheses and are adjusted for clustering within industries and years. Economic significance of the effect of standard and informative content on pricing is reported for the regressions presented in table 5. Economic significance is defined as the coefficient times the standard deviation. We report results for the prospectus as a whole (TOTAL) and all four sections: Prospectus Summary (PS), Risk Factors (RF), Use of Proceeds (USE), and MD&A.
crease by 8%, consistent with greater pricing accuracy in the initial offer price as well as decreased compensation in the form of underpricing for information production during bookbuilding. 26 We find little impact of informative content in the Prospectus Summary on pricing. This may be due to the role of this section as a marketing tool used by underwriters to generate interest from investors. Text uniqueness may not be as meaningful in this section as in others with more substance, such as the Risk Factors or MD&A. This is apparent when examining the impact of a change in the content of MD&A on subsequent underpricing. A 1 S D change in standard content equates to a 6% increase in initial returns, while a similar change in informative content equates to a 12% reduction in initial return. This finding underscores the importance of management disclosure in IPO pricing. While the IPO literature has focused primarily on the role of the underwriter, the ability of management to influence offer prices has not been studied. These results highlight the potentially important role that management and content in the MD&A section play in the offering process.
We acknowledge the difficulty in determining causality from these tests. Although we attempt to hold constant firm characteristics, offering, industry, and year effects, we do not have a natural experiment in which a random subset of firms are forced to disclose only standard content. 27 From conversations with participants who draft the prospectus, however, we understand that the amount and type of information to disclose has a discretionary component, which we conjecture is based on the trade-offs of acquiring more information in the premarket or gathering information during bookbuilding. If the decision to invest in premarket due diligence is a choice variable, then a positive (negative) association between the amount of informative (standard) content and subsequent pricing is consistent with greater information acquisition and disclosure in the premarket, reducing the need for information gathered from investors during bookbuilding.
Effect on IPO expenses
Our findings indicate that greater informative content increases offer price accuracy and reduces underpricing. The opposite is true for standard content. While we conjecture that differences in premarket due diligence are responsible for our results, there does exist an alternate explanation that is invariant to the level of effort. Under this scenario, the amount of effort expended in premarket due diligence is constant across all IPOs, but there exist differences in the amount of information that is disclosed or withheld in the initial 26 Our results are in line with Leone, Rock, and Willenborg (2007) , who find that a 1 S D increase in the specificity (informativeness) of the uses of proceeds results in an 11% reduction in underpricing. We find an 8.5% reduction in underpricing for a 1 S D increase in the informativeness of the Use of Proceeds section. An advantage of our method is that it does not require any hand collection of data. 27 We also cannot conceive of an instrumental variable that captures the choice of standard versus informative content but does not affect pricing.
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prospectus. (Note that it may not be possible to completely distinguish between these two stories because the trade-off to engage in premarket due diligence may depend on whether the firm intends to disclose valuable information.) However, we can shed additional light on whether differences exist in the amount of premarket effort by examining the relationship between content type and issuer expenses. The intuition is that higher expenses are directly related to higher effort levels in the premarket but are not significantly affected by the decision to withhold or disclose known information. Higher premarket information gathering should generate larger fees to compensate lawyers, accountants, and investment bankers for their additional time devoted to enhanced due diligence. Therefore, the effort-based interpretation of the source of informative content predicts that more informative content should be associated with higher issuer expenses.
This predicted link to expenses is particularly true for lawyers and accountants, whose compensation is based on the amount of time spent on the particular transaction, rather than being a percentage of gross proceeds. The predicted effect on underwriter compensation is less clear, because spreads reflect a variety of underwriter activities and risks (Torstila 2001) , many not related to due diligence. 28 It is also possible that reduced effort in the premarket may increase effort in other areas such that total underwriter fees are unaffected by the type of content. Table 8 presents evidence on the relation between standard and informative content and issuer expenses. Both legal and accounting fees are significantly higher for documents with greater informative content. The economic impact on legal fees, in particular, is especially large. A 1 S D increase in the informative content of the entire document increases the average legal fee ($457,911) by almost 24%. 29 Legal fees are reduced by almost 8% for a 1 S D increase in standard content. However, this latter economic magnitude is not significant at conventional levels.
While accounting fees are positively related to both the informative and the standard content of the document as a whole, the economic impact for a 1 S D increase in informative content (42%) is almost double the impact of a 1 S D increase in standard content (24%).
In order to address the complexity of the gross spread, we consider its three components: management fee, underwriting fee, and selling fee. Enhanced due diligence should be reflected most directly as part of the management fee, as the lead manager is most responsible for assisting the issuer in drafting the 28 It could also be the case that gross spreads are a substitute for underpricing. If the underwriter maximizes its total compensation, fees plus underpricing, greater informative content could result in higher gross spreads to offset the reduction in underpricing. Note that this argument, however, would not affect lawyer or auditor fees. prospectus. Although due diligence can affect underwriting risk and the compensation needed for selling shares, its impact is likely to be less direct. Table 8 presents results for each component of the spread as well as for the spread as a whole, and the results are striking. While the gross spread is increasing in both standard and informative content, the increase in each is due to different underwriting activities. For example, only selling fees are significantly related to standard content. This is consistent with our conjecture that standard content reflects less premarket information gathering and therefore requires a greater selling effort by the syndicate during bookbuilding.
In contrast, the greater the informative content, the higher are fees more directly related to due diligence, especially the management fee. The increase is also economically meaningful. A 1 S D increase in informative content results in a 4% increase in the average management fee and a 2% increase in the average underwriting fee. Informative content is generally unrelated to selling fees except in the Prospectus Summary.
Examining various sections of the prospectus sheds additional light on the role of information in expenses. Greater informative content in the Prospectus Summary affects only the selling fee. If the Prospectus Summary is used as a marketing tool, increasing the amount of informativeness reduces the effort needed to sell the document. The strongest relation between content and fees is in MD&A. The greater the informative (standard) content in MD&A, the higher (lower) are the expenses associated with the offer. Overall, these results on issuer expenses are consistent with differences in the level of effort to gather premarket information through due diligence and not simply due to differences in disclosure strategies. Table 2 indicates that two IPOs brought to market by the same underwriter have content that is closer in similarity than two IPOs brought to market by different underwriters. This reflects an underwriter's "signature" in the document that may be unique to a specific underwriter, and we are interested in whether this signature contributes to or detracts from pricing accuracy. In this section, we examine the marginal contribution of unique underwriter content on IPO pricing.
Underwriter Content
We define unique underwriter content in the following manner: each IPO i has U IPOs filed by any of its lead underwriters preceding its initial filing, whose word vectors are denoted by wor ds tot,u . We then normalize this vector by dividing by the sum of its elements to get norm tot,u . We exclude IPOs from the set of U IPOs if they were filed in the past ninety days or if they are in the same industry. This ensures that our three content types contain distinct information. Next, we define unique underwriter content (norm uw,i ) as
Because unique underwriter content remains highly correlated with recent and industry IPO content even though we construct this variable using distinct IPOs, we orthogonalize underwriter content by taking the residual of its projection onto recent issued IPO (norm rec,i ) and industry content (norm ind,i 
In the underwriter extended model, standard content is still defined as the sum of the recent and industry coefficients as in Equation (2), but now, the regression also includes unique underwriter content (a uw,i ). Informative content is then the summed absolute residuals from Equation (3) rather than Equation (1). 31 The marginal contribution of unique underwriter content on IPO pricing is presented in table 9. Although the coefficients on standard and informative content, even when including unique underwriter content, are relatively similar to those documented previously, greater unique underwriter content is associated with greater pricing accuracy. The higher the underwriter signature in the document, the greater are the reductions in P and subsequent underpricing. This result is somewhat surprising given that underwriter content is estimated in a manner similar to standard content. Specific underwriter content, even though it exists in some past IPOs underwritten by the same lead underwriters, is clearly interpreted by investors as being informative. One possible explanation for why unique underwriter content affects pricing in this way is that greater underwriter content may reflect more involvement by the underwriter in drafting the initial prospectus and may be seen as certification of the issue by the underwriter.
The last two columns of the table split the sample into high-and lowreputation underwriters based on the median dollar market share. Classification into high-and low-underwriter reputation is conducted on a yearly basis. The increased accuracy in premarket pricing, as indicated by a lower change in offer price and initial return, is dominated by high-reputation underwriters. There are at least two possible explanations for this. First, high-reputation underwriters may have the necessary experience to assess the IPO relative to their low-reputation counterparts. In addition, high-reputation underwriters may be in a better position to credibly convey information. Second, it is possible that 30 The sample size with underwriter content is slightly reduced to 1,666 IPOs, because we discard any IPO that does not have at least one past underwriter IPO that can be used in estimating Equation (3). these results reflect the fact that a precise estimation of unique underwriter content is more difficult for low-reputation underwriters, because they bring fewer IPOs to market. Note that our findings are unlikely to be due to the type of IPOs brought to market by high-reputation underwriters, as table 5 documents a positive relation between the reputation of the underwriter and IPO pricing. Thus, our results may shed light on the puzzling phenomenon of the time-dependent change in the relation between underwriter reputation and underpricing, which has called into question the "certification" hypothesis of underwriter services. Although more recent issues brought to market by high-reputation underwriters have greater underpricing than their low-reputation counterparts, our results highlight that high-reputation underwriters can influence the amount of underpricing through enhanced due diligence and disclosure.
Topical and Tone Content
The prior sections noted a relation between standard and informative content and IPO pricing. This section examines whether the topic or tone of disclosure matters in terms of pricing. Further, topical content sheds additional light on the different roles that different parts of the prospectus play in information generation.
In order to examine the influence of topical content, we first compile word vectors or lists that relate to specific topics whose content and source are detailed in Appendix B. 32 For example, consider our legal jargon word list as the list of all of the words in the legal glossary "www.learnaboutlaw.com." Our starting point is a word vector from this Web site (wor ds legal ) and its normalized version norm legal . Note that these word vectors do not have an i subscript for IPO i, as content and tone word lists are universal. We construct similar word vectors for each word list. 32 We decided to use existing word lists, to be conservative in our method, although it is possible to create word lists from existing text. We did examine the following word lists, which either had no effect or were deemed to be of secondary importance and therefore are not shown to conserve space: bond We decompose the total word vector of each IPO prospectus into its exposure to each of the eight word lists and two tone lists as follows: 
Here, C is the number of specific content word lists considered (we use eight specific content lists), and T is the number of tone word lists considered (we use two specific tone lists). In this specification, we no longer utilize information from past IPOs and are, therefore, able to increase the sample size from 1,750 to 1,913 IPOs. Table 10 presents summary statistics on the average coefficients on topical content and tone. The average IPO prospectus has higher relative exposure to accounting, marketing, and corporate governance content. Not surprisingly, the tone of the prospectus is also more positive than negative.
More interesting, however, is how topical content relates to the different role each section plays in the prospectus. For example, the Prospectus Summary has high exposure to marketing words, which is consistent with its hypothesized role as a marketing tool used by underwriters to attract investors. It also has high exposure to accounting content and is positive in tone. The Risk Factors section has the highest exposure to accounting, marketing, and valuation and is the only section that has significant loadings on both positive and negative tone. This is consistent with its role in describing the second moment of outcomes (high and low), as its namesake suggests it should.
The Uses of Proceeds section has high exposure to accounting and strategy, as would be expected, since this section is an explanation of how the proceeds from the IPO are to be used by the issuing firm.
Finally, MD&A has strong exposure to accounting, valuation, and strategy, which conforms to its role as management's assessment of both the past performance of the firm and its potential future prospects. This section also has significant positive tone and a high exposure to marketing words, which may reflect managerial optimism. Table 11 explores, in further detail, whether specific topics or tone are related to subsequent pricing. Note that the same control variables as in table 5 are included in the regression but are not reported to conserve space.
The overall results provide a strong indication that topical content related to valuation and due diligence is associated with a reduction in both price changes during bookbuilding and the initial return. Thus, increased disclosure on both tangible (accounting and product market) and intangible information (corporate strategy) appears to be correlated with greater accuracy in pricing. Content associated with marketing, however, has the opposite effect. While Chemmanur and Yan (2008) find that firms that engage in more product marketing prior to the IPO have lower underpricing, our results suggest that firms that talk about marketing are more likely to have information revealed during bookbuilding and have higher initial returns. This may be due to the use of marketing words to hype the issue.
Using the Harvard Inquirer Categories (Tetlock 2007 ), we find a marginal effect on tone for the document as a whole, which appears to be driven by the Risk Factors section. This is consistent with the role of this section in assessing and mitigating liability risk. Since the underwriter and issuer are liable, both legally and reputationally, for any misstatements in the prospectus, a net positive tone sends a strong signal to investors regarding the expected riskiness and valuation of the issue. This is associated with a reduction in the change in the offer price and the initial return.
Conclusion
We examine whether a trade-off exists between pricing an issue using information gathered from premarket due diligence and information gathered from investors during bookbuilding by decomposing the text of the initial prospectus into standard (content in recent and past industry IPOs) and informative (residual content) components. We are interested in whether there exists an Table 11 Continued alternate mechanism for issuers and underwriters to mitigate the potentially high initial returns associated with bookbuilding. We hypothesize that greater informative content should improve pricing accuracy, as measured by a lower absolute change in the offer price and lower initial returns. In contrast, greater standard content implies more reliance on investors to price the issue during bookbuilding, resulting in higher changes in offer prices and higher initial returns.
Our results support these hypotheses. Greater informative (standard) content decreases (increases) both the price change from the filing midpoint to the IPO price and underpricing. The reduction is economically meaningful, indicating that premarket information production can significantly increase pricing accuracy and reduce required information rents paid during bookbuilding. The largest improvement in pricing accuracy is associated with informative content in the management's discussion section. Our results suggest that the management's role in premarket due diligence and information generation might be significant, a point overlooked by many studies of IPO pricing.
We also find evidence consistent with differences in the amount of effort expended in the premarket. Lawyer and auditor fees are significantly higher when there is more informative content in the initial prospectus. A decomposition of the gross spread indicates that the management fee, the component most likely to reflect underwriter effort in due diligence, is also increasing in the amount of informative content. The only component of the gross spread affected by standard content is the selling fee. This supports the conjecture that IPOs with more standard content require greater selling effort during bookbuilding. These relationships support the existence of a trade-off between greater effort in premarket due diligence and costly bookbuilding.
Note, however, that our results cannot determine whether issuing firms that choose to avoid premarket information gathering are acting suboptimally. There are costs and benefits to collecting information prior to filing that are likely to vary across firms. If all firms are acting optimally, then firms with higher information costs will collect less. 33 Additional research is needed to determine which firms would benefit most from greater information gathering in the premarket.
We also examine the role of unique underwriter content on pricing accuracy and find that unique underwriter content also improves pricing accuracy. This reduction, however, is significant for only underwriters with greater market share and, thus, higher reputation and experience. Finally, we explore the type of informative content that is most significantly related to pricing and find that content directly related to inputs into valuation models most likely used by practitioners seems to matter most.
Given that Jenkinson and Jones (2009) find that only about half of their sample respondents build valuation models for evaluating IPOs, our results suggest 33 We thank the referee for pointing this out.
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at Board of Governors of the Federal Reserve System, Research Library on January 27, 2011 rfs.oxfordjournals.org Downloaded from that the passive evaluation of IPO prospectuses using text analysis may be useful to investors. Although we differ in the extent to which we believe investors provide information during bookbuilding, we concur with their interpretation that information "flow is likely to include information from underwriter to investor as well as vice versa."
Appendix A
This Appendix explains how we compute the document similarity between two documents i and j. This same procedure can be applied to document sections, in which case the result would be the "section similarity."
We first take the text in each document (or document section) and construct a numerical vector summarizing the counts of its English-language word roots. This vector has a number of elements equal to the number of word roots, and one element is the number of times the given word root appears in the document. Word roots are identified by Webster.com, and we use a Web crawling algorithm to build a database of the unique word roots that correspond to all English-language words that appear in the universe of all IPO prospectuses. For example, the words display, displayed, and display all have the same word root "display." 34 In order to conserve computing space, we exclude articles, conjunctions, personal pronouns, abbreviations, compound words, and any words that appear fewer than a total of five times in the universe of all words from these counts, because they are not informative regarding content. This leaves a vector of 5,803 possible words. We define this vector for the document as wor ds tot,i (wor ds ps,i , wor ds r f,i , wor ds use,i , and wor ds mda,i for sections), the total number of root words used.
To measure the degree of similarity of documents i and j, we simply take the dot product of the two word vectors normalized by their vector lengths. This quantity is widely used in studies of information processing and is known as the "cosine similarity" method (see Kwon and Lee 2003 for more information), because it measures the angle between two word vectors on a unit sphere. We refer to this quantity as document similarity, and we utilize this measure in Section 3. 
Document
Because all word vectors wor ds tot,i have elements that are nonnegative, this measure of document similarity has the nice property of being bounded in the interval [0, 1] . Intuitively, the similarity between two documents (or word lists) is closer to 1 when they are more similar and can never be less than 0 if they are entirely different.
